It is known that the gas permeability of similar multicomponent mixtures is considerably inferior to that of each of the components separately. Moreover, in the blast furnace melting process, as a result of the grinding of unstable large pieces of coke (+ 60 ram), the quota of very small fractions (--10 m m ) i n t h e mixture increases sharply. This has a negative effect on the gas permeability of the lower part of the charge column. Since the average-size classes of coke (40-60 and 24-40 mm) are more resistant to mechanical, thermal, and chemical action, the special literature of recent years strongly recommends that coke should be loaded into the blast furnace either separately or as a mixture of strictly graded coke of the above-mentioned classes.
The practical operation of separate blast furnaces in USA, France, Poland, GDR, Japan, Belgium, and Italy confirms that it is necessary to use ground and graded coke with reduced tolerances of maximum and minimum sized pieces (in relation to the granulometry of the iron ore materials).
Recently, as a result of shortage of blast furnace fuel at the majority of coking-chemical works, commercial grade coke (GOST 518-63) is produced, which consists of up to 16-20% of the 25-40 mm class; this class is not separated specially. However, as a result of periodic wear of screens of the coke graders the poorly screened product contains a considerable quantity of that coke which is separated after the second screening and which goes to the user as class 25-40 mm (GOST 10630-63).
Blast furnace melting processes were carried out in the blast furnace No. 6 at the Petrovskii Works with the purpose of investigating the possibility of using small classes of coke instead of the usual metallurgicaI coke. This blast furnace has a working volume of 675 m 3 and 12 air tuyeres with an inside diameter of 160 ram.
At the beginning of the melting a reserve supply of 25-40 mm coke (two thousand tons) was established in the storage area, but the main quantity of coke fines was loaded into the hoppers directly on arrival from the suppliers: Dnepropetrovsk, Bagleisk, Krivoi Rog, Makeev, and Yasinsk coking-chemical works. This unfavorable circumstance forced us to carry out the melting in conditions of sharp humidity variation (from ? to 22%) and variation in thedustcontentofthe 25-40 mm coke even during the course of one 24 h period; the output of transport waste exceeded its usual quantity 1.4 to 1.8 times.
The melts were made with sinter; as the main component of the iron ore part of the charge, we used the lessfluxed sinter of the Yuzhnyi Mining O r e -e~i c h i n g Combine, which is richer in iron (up to 20% of this sinter entered from the ore yard in a rather inferior lumpy state; the content of fractions o f -5 mm was increased from 20-40%).
Conventional limestone was used as flux, with the addition of untreated dolomite and converter slag. Pigiron for steel manufacture with a content of 0.7-0.85% Si, 0.9-1.25% Mn, and 0.03-0.04% S was melted; a fixed quantity of oxygen (1.6% abs.) and natural gas (75ran/ton of pig iron),whose distribution in the separate tuyeres was uneven, were added to the blast; in order to regulate the thermal condition of the hearth the content of steam in the blast was varied. Special attention was paid to screening of class 25-40 ram; for this purpose the coke was guided onto a discshaped screen with holes of 15 mm and the thinnest possibie layer was formed; the time for collecting 1.7 tons in each skip was increased from 30 to 45-60 sec. However, the coke up to 60 mm (especially from the Krivoi Rog c o k i n g -c h e m ical works) in class 25-40 mm made careful screening difficult, and necessitated continuous regulation of the thickness of the layer on the screen.
The screen composition of the coke ~s g~ven in Table ! ; results of scattering samples of hearth coke taken from ruyere No. 3, when the blast furnace was specially shut down during the period of the experimental melts, are given for comparison. In addition ro this, on September 20, t970, while the blast furnace was stopped, coke was removed from tuyere No. 8, which was characteristic of the period of operation on conventional metallurgical coke only. in the skip coke of class 25-40 mm only 60% of the pieces were of these dimensions, but 30~ exceeded it. They let1 into this class owing to the columnar shape of the pieces and the wear of the screens in the coke separators of the coking-chemical works. It is seen from the data given in Table 1 that the destruction of the large classes leads to an increase in the coke fines content in the lower levels of the blast furnace; in the case of meits in which conventiona! coke is used (Sept. 20, 1970) , the quantity of fractions --25 m m in the hearth increases 14 times (up to 35% abs.) relative to coke charge when operating with coke of class 25-40 m m (period IV). It increases altogether 3.8 times (up to 26.7% abs.); the amount of fractions --15 mm increases correspondlngIy by 11.4 and 5.5 times.
In substituting conventional blast furnace coke of class 25-40 mm, a special new melting technology was nor developed, with the exception of correcting the ore loading taking into account the increased moisture of the coke fines. A melt, lasting for 15 twenty-four hour periods, was carried out on a mixture of 50% conventional blast furnace coke and 50% of class 25-40 mm (period II, Tabte 1). For comparison we selected blast furnace operating periods of corresponding length, using conventional coke before (period D and after (period III) the experimental melt had been
